Iliililiilillliilllliilill 

(11) EP 1 219 536 A1 

(12) EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 

(43) Date of publication: IntCI^- B63H 20/08 

03.07.2002 Bulletin 2002/27 

(86) international application number: 
(21) Application number 00961210.2 PCT/J POO/06531 



(22) Date of filing: 22.09.2000 (87) mtematlonal publication number: 

WO 01721482 (29.03.2001 Gazette 2001/13) 



(84) Designated Contracting States: 


• OTOBE, Taiichi, K. K. Honda Gljutsu Kenkyusho 


AT BE CH CY DE OK ES Fl FR GB GR IE IT LI LU 


Saitama 351 -01 93 (JP) 


MC NLPTSE 


• KITSU, Kunihiro, K. K. Honda Gljutsu Kenkyusho 




Saitama 351-0193 (JP) 


(30) Priority: 24.09.1999 JP 27087599 


• MIZUGUCHl, Hiroshl, 


(71) Applicant: Honda Giken Kogyo KabushikI Kalsha 


K. K. Honda Gljutsu kenkyusho 


Saitama 351-0193 (JP) 


MInato-tcu, Tokyo 107-8556 (JP) 


(72) Inventors: 


(74) Representative: Melzer, Wolfgang, Dipl.-lng. 


Patents nwalte 


• SHIOMI, KazuyukI, 


Mitscherlich & Partner, 


K. K. Honda Gljutsu Kenkyusho 


Sonnenstrasse 33 


Saltama 351-01 93 (JP) 


80331 MQnchen (DE) 


• IKENO, Tetsuro, K. K. Honda Gljutsu Kenkyusho 




Saitama 351-0193 (JP) 





(54) OUTBOARD MOTOR 




Europ3isches Patentamt 
European Patent Office 
Office europeen des brevet^ 



(57) In an outboard engine system, an inertia force 
a generated longitudinally by a piston 14 is counter- 
vailed by an inertia force b generated by a crankshaft 
15. and inertia forces c and d subsidiarily laterally gen- 
erated vibrate a body of the outboard engine system lat- 
erally about a phantom center point C of vibration. At 
this time, an elastomeric member 74 resiliently support- 
ing the system body on a hull has a rigidity in a tangent 
direction (in the direction of L3) about the phantom cent- 
er point C of vibration, which is set to be lower than a 



rigidity in a radial direction (in the direction of Lg) about 
the phantom center point C of vibration. Therefore, the 
lateral vibration is reduced effectively due to the lower 
rigidity of the elastomeric member 74. Thrusts e and f 
generated by a propeller and acting in a longitudinal di- 
rection (in the direction of L^) are transmitted to the hull 
through the elastomeric member 74. However, the rigid- 
ity of the elastomeric member 74 In the longitudinal di- 
rection is set to be higher and hence, the thrusts e and 
f can be transmitted effectively to the hull. 
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Description 

FIELD OF THE INVENTION 

[0001] The present Invention relates to an outboard 
engine system including an engine having a crankshaft 
disposed vertically and a cylinder axis disposed longi- 
tudinally. 

BACKGROUND AFTT 

[0002] In general, an outboard engine system in- 
cludes a body frame on which an engine is mounted, 
and which is detachably mounted to a hull through a 
mounting bracket. The engine is mounted vertically on 
the body frame with a crankshaft facing vertically and 
with a cylinder axis facing longitudinally, so that the 
transmission of a power to a drive shaft disposed verti- 
cally within the body frame can be conducted easily. 
[0003] The vibration generated by the operation of the 
engine is transmitted from the body frame through the 
mounting bracket to the hull, but to reduce the vibration, 
the body frame Is supported on the mounting bracket 
through an elastomeric member. A thrust generated by 
a propeller of the outboard engine system is transmitted 
from the body frame through the elastomeric member 
to the mounting bracket and further transmitted from the 
mounting frame to the hull. Therefore, It is required that 
the elastomeric member should meet conflicting de- 
mands that the thrust generated by the propeller is 
transmitted effectively from the body frame to the 
mounting bracket, while the transmission of the vibration 
from the body frame to the mounting bracket is reduced 
effectively. 

[0004] One of techniques for meeting the demands is 
to reduce the vibration itself generated by the engine. 
For example, in a 2-cylinder and 4-cycle engine, it Is 
common that two pistons are disposed at the same 
crank phase, and the ignition is conducted at equal in- 
tervals with Ignition timings displaced by 360**. To re- 
duce the primary vibration generated by the engine, an 
outboard engine system has been proposed in Japa- 
nese Patent Application Laid-open No.63-1 92693, in 
which the rotational mass of countenweights of the 
crankshaft relative to the reciprocation mass of the pis- 
ton is detemilned at 50 %, and a balancer shaft reversed 
at the same speed as the crankshaft has the remaining 
50 %. 

[0005] Another technique for meeting the demands is 

to ensure that the rigidity of the elastomeric member 
supporting the body frame to the mounting bracket has 
an anisotropy. Thus, an outboard engine system has 
been proposed in Japanese Patent Application Laid- 
open No.2-37096, wherein the rigidity of an elastomeric 
member Is set to be large In a direction to transmit a 
thrust generated by a propeller to a hull (i.e., in a longi- 
tudinal direction) and small In a direction perpendicular 
to such direction (i.e. , in a lateral direction), thereby pre- 
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venting the transmission of the lateral vibration to the 
, hull, while pennltting the thrust to be transmitted effec- 
tively to the hull. 

[0008] However, the outboard engine system de- 
s scribed In Japanese Patent Application Laid-open No. 
63-192693 suffers from not only a problem that it is nec- 
essary to add a special balancer device and hence, the 
weight and the cost are increased, but also a problem 
that a power transmitting system such as a gear for drlv- 
^0 rng a balancer shaft in operative association with a 
crankshaft generates a noise. 

[0007] The outboard engine system described in Jap- 
anese Patent Application Laid-open No.2-37096 suffers 
from the following problem: The elastomeric members 

IS are disposed at two points on opposite sides of a vertical 
axis (a torque rolling axis) extending through the center 
of gravity of the engine, so that a torque reaction gen- 
erated in the crankshaft with the operation of the engine 
can be supported. For this reason, the positions of the 

20 elastomeric members are at a central portion of the out- 
board engine system and are liable to interfere with oth- 
er equipments. This is inconvenient in respect of the lay- 
out. 

25 DISCLOSURE OF THE INVENTION 

[0008] The present Invention has been accomplished 
with the above circumstances In view, and it is an object 
of the present invention to provide an outboard engine 
30 system, wherein a thrust generated by a propeller can 
be transmitted effectively to a hull, while effectively re- 
ducing the transmission of the vibration generated by 
an engine. 

[0009] To achieve the above object, according to the 

35 present invention, there is provided an outboard engine 
system comprising a system body, an engine mounted 
on the system body, a mounting means detachably 
mounted to a hull, and a mount device having a pair of 
left and right elastomeric members for supporting the 

40 system body on the mounting means, characterized in 
that the engine is disposed, so that a crankshaft is dis- 
posed vertically, and a cylinder head disposed to face 
reanvards with a cylinder axis disposed in a longitudinal 
direction parallel to a propeller shaft, and so that a rate 

45 of balance between the reciprocal inertia mass of a pis- 
ton and a rotational inertia mass of the crankshaft is set 
at approximately 100 %; the elastomeric members are 
disposed on left and right opposite sides of the engine, 
and the rigidity of the mount device is set so that the 

so rigidity In a tangent direction about a phantom center 
point of vibration in a high rotational speed range of the 
engine is lowerthan the rigidity in a radial direction about 
the phantom center point of vibration. 
[0010] With the above arrangement, a longitudinal In- 

55 ertia force generated by the reciprocal Inertia mass of 
the piston Is converted into a lateral inertia force by the 
rotational inertia mass of the crankshaft. The lateral in- 
ertia force vibrates the system body having the engine 
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mounted thereon laterally about the phantom center 
point of vibration. At this time, the rigidity of the mount 
device having the elastomeric members disposed on left 
and right opposite sides of the engine to resillently sup- 
port the system body on the mounting means mounted 
on the hull is set, so that the rigidity in the tangent direc- 
tion about the phantom center point of vibration is set to 
be lower than the rigidity In the radial direction about the 
phantom center point of vibration and hence, the lateral 
vibration about the phantom center point of vibration can 
be reduced effectively due to the low rigidity of the mount 
device to improve the riding comfort on the hull. A thrust 
acting In the longitudinal direction parallel to the propel- 
ler shaft is transmitted to the hull through the mount de- 
vice, but the rigidity of the mount device in the direction 
of the thrust is set at a high value and hence, the thrust 
can be transmitted effectively to the hull due to the high 
rigidity of the mount device. 

[001 1] In addition to the above arrangement, there is 
also provided an outboard engine system, wherein an 
angle fomried by a straight line extending forwards from 
the phantom center point of vibration with a straight line 
extending from the phantom center point of vibration to- 
ward the elastomeric member Is smaller than 45**. 
[001 2] With the above an-angement, the angle formed 
by the straight line extending forwards from the phantom 
center point of vibration with the straight line extending 
from the phantom center point of vibration toward the 
elastomeric member is smaller than 45*. Therefore, the 
deviation between the direction of the thrust (the direc- 
tion of the straight line extending forwards from the 
phantom center point of vibration) and the direction in 
which the rigidity of the mount device is highest (the di- 
rection of the straight line extending from the phantom 
center point of vibration toward the elastomeric mem- 
ber) can be decreased whereby the thrust can be trans- 
mitted further effectively to the hull. 
[0013] According to the present invention, there Is 
provided an outboard engine system comprising a sys- 
tem body, an engine mounted on the system body, a 
swivel shaft for pivotally supporting the system body on 
a hull, a mount ann Integral with the swivel shaft, a 
mount device having a pair of left and right elastomeric 
members for supporting the system body on the mount 
arm. and a steering handlebar connected to the mount 
arm to swing the system body about the swivel shaft, 
characterized in that the engine Is disposed, so that a 
cranl<shaft Is disposed vertically, and a cylinder head Is 
disposed to face rearwards with a cylinder axis disposed 
in a longitudinal direction parallel to a propeller shaft, 
and so that a rate of balance between the reciprocal in- 
ertia mass of a piston and a rotational inertia mass of 
the crankshaft is set at approximately 1 00 %; the elas- 
tomeric members are disposed on left and right opposite 
sides of the engine; the rigidity of the mount device Is 
set so that the rigidity in a tangent direction about a 
phantom center point of vibration in a high rotational 
speed range of the engine Is lower than the rigidity In a 
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radial direction about the phantom center point of vibra- 
tion; and the swivel shaft is disposed on an arc of a circle 
extending through the elastomeric members about the 
phantom center point of vibration. 
5 [001 41 With the above arrangement, a longitudinal In- 
ertia force generated by the reciprocal Inertia mass of 
the piston is converted into a lateral Inertia force by the 
rotational Inertia mass of the crankshaft. The lateral In- 
ertia force vibrates the system body having the engine 

10 mounted thereon laterally about the phantom center 
point of vibration. At this time, the rigidity In the mount 
device having the elastomeric members disposed on 
the left and right opposite sides of the engine to resil- 
lently support the system body on the hull is set, so that 

'5 the rigidity in the tangent direction about the phantom 
center point of vibration is lower than the rigidity in the 
radial direction about the phantom center point of vibra- 
tion and hence, the lateral vibration about the phantom 
center point of vibration can be reduced effectively due 

20 to the low rigidity of the mount device to improve the 
riding comfort on the hull. A thrust acting in the longitu- 
dinal direction parallel to the propeller shaft is transmit- 
ted to the hull through the mount device, but the rigidity 
of the mount device In the direction of the thrust is set 

25 at a high value and hence, the thrust can be transmitted 
effectively to the hull due to the high rigidity of the mount 
device. Moreover, the swivel shaft is disposed on the 
arc of the circle extending through the elastomeric mem- 
bers about the phantom center point of vibration and 

30 hence, the mount arm can be prevented from being 
swung about the swivel shaft by the vibration transmit- 
ted through the mount device to the mount ami. thereby 
suppressing the transmission of the vibration to the 
steering handlebar connected to the mount arm to the 

35 minimum. 

[0015] In addition to the above arrangement, there is 
provided an outboard engine system, further Including 
a cover member fastened to a rear surface of a lower 
end of an extension case connected to the system body 

40 to define a space with a horizontal section closed, and 
a mount block which is mounted at a lower end of the 
swivel shaft and retained In the space. 
[0016] With the above arrangement, a box-shaped 
structure of a high rigidity with the horizontal section 

45 closed is provided by fastening the cover member to the 
extension case and hence, the mount block can be 
finned retained within the structure to effectively prevent 
the generation of resonance. 

[0017] Meanwhile, an engine-supporting block 41 in 
50 an embodiment corresponds to the system body of the 
present invention; a mounting bracket 55 in the embod- 
iment corresponds to the mounting means of the 
present Invention; an upper mount 65 in the embodi- 
ment corresponds to the mount device of the present 
55 invention; an upper mount rubber member 74 in the em- 
bodiment corresponds to the elastomeric member of the 
present Invention. 



5 



EP1 219 536 A1 



6 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0018] 

Flgs.1 to 14 show an embodiment of the present 
invention. 

Flg.1 is a side view of the entire an-angement of an 
outboard engine system; 

Flg.2 is an enlarged sectional view of an essential 
portion shown in Flg.1 ; 

Flg.3 Is a sectional view taken along a line 3-3 in 
Fig.2; 

Fig.4 Is an enlarged view of the essential portion 
shown In Flg.1; 

Flg.5 Is a sectional view taken along a line 5-5 in 
Fig.4; 

Fig.6 Is a sectional view taken along a line 6-6 in 
Flg.2; 

Flg.7 Is an enlarged sectional view of an essential 
portion shown in Flg.6; 

Fig.8 Is a sectional view taken along a line 8-8 In 
Fig.7; 

Fig.9 Is a sectional view taken along a line 9-9 in 
Fig.7; 

Fig.i 0 is a perspective view of an upper mount rub- 
ber member; 

Flg.1 1 Is an enlarged sectional view of the essential 
portion shown In Fig.i; 

Fig. 12 Is a view taken In the direction of an arrow 
12 in Fig.11; 

Fig.i 3 is a sectional view taken along a line 13-13 
in Fig.11; and 

Fig.1 4 is a diagram for explaining a vibration-reduc- 
ing effect. 

Figs. 15 and 1 6 show a second embodiment of the 

present invention. 

Fig.15isasimilarto Fig. 12; and 

Fig.i 6 is a sectional view taken along a line 16-16 

In Fig. 15. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[001 9] The present invention will now be described by 
way of embodiments with reference to the accompany- 
ing drawings. 

[0020] As shown In Figs.1 to 3, a 2-cylinder and 4-cy- 
cle engi ne E mou nted at an upper portion of an outboard 
engine system O includes a cylinder block 11 Integrally 
provided with a crankcase 11 ^, a cylinder head 12 cou- 
pled to the cylinder block 11 , and a head cover 13 cou- 
pled to the cylinder head 1 2. Two pistons 1 4, 1 4 slldably 
received in two cylinder bores 11 g, II2 defined in the 
cylinder block 11 are connected through connecting 
rods 1 6, 1 6 to a crankshaft 1 5 supported In the cylinder 
block 11. 

[0021] A generator 17 and a recoil starter 18 are 
mounted coaxially on an end of the crankshaft 15 pro- 
truding upwards from the cylinder block 11 . A camshaft 



20 is supported in a valve-operating chamber 1 9 defined 
between the cylinder head 12 and the head cover 13, 
and a cam pulley 21 mounted at an upper end of the 
camshaft 20 and a crank pulley 22 mounted at an upper 
s portion of the crankshaft 1 5 are connected to each other 
by a timing belt 23. An Intake valve 26 and an exhaust 
valve 27 for opening and closing an intake port 24 and 
an exhaust port 25 defined In the cylinder head 12 re- 
spectively are connected to the camshaft 20 through an 
10 intake rocker arm 28 and an exhaust rocker ami 29, re- 
spectively. An air cleaner 30, a throttle valve 31 and a 
carburetor 32 disposed on a right side of the engine E 
are connected to the Intake port 24. 
[0022] An axis of the crankshaft 1 5 is disposed verti- 
is cally, and axes of the cylinder bores 11 2. II2 are dis- 
posed longitudinally, so that a portion of each cylinder 
bore 1 1 2 on the side of the crankcase 1 1 ^ faces forwards 
and a portion of each cylinder bore II2 on the side of 
the cylinder head 12 faces rearwards. The crank phases 
20 of the two pistons 14, 14 are the same as each other, 
and the ignition timings provided by the pistons 14, 14 
are deviated from each other by 360**. Counterweights 
15^ having a balance rate of 100 % for opposing the 
reciprocal movement mass of the pistons 14, 14 are 
25 mounted on the crankshaft 1 5. Therefore, a longitudinal 
primary vibration generated with the reciprocal move- 
ment of the pistons 14, 14 Is countervailed by the rotat- 
ing movement of the counterweights 15^ of the crank- 
shaft 15. and in place of it, a lateral primary vibration is 
30 generated with the rotating movement of the counter- 
weights 1 5y The engine E is not provided with a balanc- 
er device other than the counterweights 15^ of the 
crankshaft 15 and hence, the vibration generated by the 
engine E is small in the longitudinal direction and large 
35 in the lateral direction. 

[0023] An upper surface of an engine-supporting 
block 41 Is coupled to a lower surface of the engine E 
having the above-described structure. An upper surface 
of an extension case 42 is coupled to a lower surface of 
40 the engine-supporting block 41, and an upper surface 
of a gear case 43 is coupled to a lower surface of the 
extension case 42. An outer periphery of the engine- 
supporting block 41 and an outer periphery of a lower 
half of the engine E are covered with an undercover 44 
45 coupled to an upper end of the extension case 42, and 
an upper half of the engine E is covered with an engine 
cover 45 coupled to an upper end of the undercover 44. 
[0024] The engine-supporting block 41 is integrally 
provided with an oil pan 41 ^ , and a suction pipe 47 pro- 
50 vided with an oil strainer 46 is accommodated In the oil 
pan 41 1. An exhaust passage-defining member 48 is 
coupled to a rear surface of the engine-supporting block 
41, and an exhaust gas expansion chamber 49 Is de- 
fined in the extension case 42 through a partition wall 
55 42^. An exhaust gas discharged from the exhaust port 
25 is supplied through an exhaust passage 1 13 defined 
In the cylinder block 11 Into the exhaust passage-defin- 
ing member 48 and discharged therefrom Into the out- 



7 



EP1 219 536 A1 



8 



side water via the exhaust gas expansion chamber 49 
in the extension case 42 and a hollow In a propellec shaft 
53 which will be described hereinafter. 
[0025] A drive shaft 50 connected to a lower end of 
the crankshaft 1 5 is passed through the englne-support- s 
ing block 41, extends downwards within a drive shaft 
chamber 51 defined in the extension case 42, and is 
connected through a forward/backward changeover 
mechanism 54 to a front end of the propeller shaft 53 
which is provided at Its rear end with a propeller 52 and io 
supported longitudinally on the gear case 43. 
[0026] As can be seen from Figs .4 and 5, a mounting 
bracket 55 for detachably mounting the outboard engine 
system O to a hull S includes an inverted J-shaped 
mounting bracket body 56 and a set screw 57 threadedly is 
engaged with the mounting bracket body 56. A swinging 
ami 59 is pivotally supported at its front end on the 
mounting bracket body 56 through a pivot pin 58, and a 
pipe-shaped swivel case 60 is Integrally coupled to a 
rear end of the swinging ami 59. A large number of pin- 20 
holes 56^ are provided in the mounting bracket body 56, 
so that the tilting angle of the outboard engine system 
O about the pivot pin 58 can be regulated by inserting 
a pin 61 through a pinhole made in a locking plate 60^ 
fixed to the swivel case 60 and any one of the pinholes 25 
56^ in the mounting bracket body 56. 
[0027] A swivel shaft 62 relatively rotatably fitted in 
the swivel case 60 includes a mount amn 63 and a mount 
block 64 at its upper and lower ends, respectively. The 
upper mount ann 63 is resiliently connected to the en- 3o 
gine-supporting block 41 through a pair of left and right 
upper mounts 65, 65, and the lower mount block 64 is 
resiliently connected to the extension case 42 through 
a lower mount 66. A steering handlebar 67 is fixed to a 
front end of the engine-supporting block 41 , so that the 3s 
engine-supporting block 41 can be swung laterally 
about the swivel shaft 62 to steer the outboard engine 
system O by grasping the steering handlebar 67 to op- 
erate It laterally. 

[0028] The structure of the upper mounts 65, 65 will 40 
be described below with reference to Figs.5 to 10 and 
14. 

[0029] The engine-supporting block 41 includes a pair 
of left and right protrusions 41 2, 41 2 overhanging for- 
wards and upwards, and rubber member-accommodat- 45 
ing portions 71, 71 are formed on the protrusions 4I2, 
41 2, respectively Each of the rubber member-accom- 
modating portions 71 , 71 is a recess Including an upper 
wall 71 1, a front wall 71 2, a rear wall 71 3. an outer wall 
71 4 and an inner wall 71 5, and only a lower surface so 
thereof is opened. On the other hand, substantially rec- 
tangular parallelepiped upper mount rubber members 
74, 74 are mounted to cover the peripheries of metal 
cores 73, 73 fixed to left and right opposite ends of the 
mount ami 63 by bolts 72, 72. The upper mount rubber ss 
members 74, 74 are fitted into the rubber member-ac- 
commodating portions 71, 71 in the engine-supporting 
block 41 from below. Restraining lids 83. 83 are fixed in 



the opened lower surfaces of the rubber member-ac- 
commodating portions 71 , 71 by bolts 84 to prevent the 
upper mount rubber members 74, 74 from being 
dropped from the rubber member-accommodating por- 
tions 71. 71, 

[0030] As can be seen from Fig. 14. a phantom center 
point C of a primary vibration in a high rotational speed 
range (of 3,000 rpm or more) of the engine E lies at a 
rear portion of the outboard engine system O, and a 
straight line extending forwards from the phantom 
center point C is matched with a cylinder axis. The outer 
walls 71 4. 71 4 and the inner walls 71 5, 71 5 of the rubber 
member-accommodating portions 71 , 71 are parallel to 
straight lines L2, L2 extending from the phantom center 
point C of the primary vibration toward the centers of the 
upper mount rubber members 74, 74, respectively, and 
the front walls 71 g, 71 2 and the rear walls 71 3, 71 3 of 
the rubber member-accommodating portions 71 , 71 are 
perpendicular to the straight lines L2. L2. Angles a. a 
fomried by the straight line and the straight line L2, Lg 
are set at small values (smaller than 45**). Reference 
character L3 indicates an arc of a circle extending 
through the centers of the upper mount rubber members 
74, 74 about the phantom center point C, and the swivel 
shaft 62 is located on the arc L3. 
[0031 ] As can be seen from Fig. 1 0, each of the upper 
mount rubber members 74 includes upper and lower 
projections 75 and 76 located at front portion thereof and 
extending laterally, and upper and lower projections 77 
and 78 located at a rear portion thereof and extending 
laterally Convex portions 75^ , 75^ are further formed at 
opposite ends of the projection 75 to protrude laterally; 
convex portions 76i, 76^ are further formed at opposite 
ends of the projection 76 to protrude laterally; convex 
portions 77^, 77^ are further formed at opposite ends of 
the projection 77 to protrude laterally; and convex por- 
tions 78^ , 78^ are further formed at opposite ends of the 
projection 78 to protrude laterally. 
[0032] The entire surfaces of the upper two projec- 
tions 75 and 77 are in line contact with the front wall 71 2 
and the rear wall 71 3 of the rubber member-accommo- 
dating portion 71 (see Fig. 9). Therefore, when a load in 
a longitudinal direction (exactly in the direction of the 
straight line L3 in Fig. 14) is applied to the upper mount 
65, the entire projections 75 and 77 are crushed and 
hence, the upper mount rubber member 74 exhibits a 
relatively large rigidity. On the contrast, the convex por- 
tions 75^, 75^; 77^, 77^ (see Fig. 7 and 8) at the left and 
right opposite ends of the upper two projections 75 and 
77 are merely in point contact with the outer wall 71 4 
and the Inner wall 71 5 of the rubber member-accommo- 
dating portion 71 . When a load in a lateral direction (ex- 
actly in the direction of the arm L3 in Fig. 14) Is applied 
to the upper mount 65, the convex portions 75.,, 75^; 
77^, 77^ are easily compressed, and hence, the upper 
mount rubber member 74 exhibits a relatively small ri- 
gidity. Namely, the rigidity of the upper mount rubber 
member 74 has an anisotropy and is higher in the direc- 
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tion of the straight line and lower in the direction of 
the arc L3 (in a tangent direction about the phantom 
center point C). 

[0033] A gap is provided between each of the lower 
two projections 76 and 78 and the wall surface of the 
rubber member-accommodating portion 71 , but when a 
large load in the lateral direction is applied to the upper 
mount rubber member 74 to largely deform it, the two 
projections 76 and 78 are brought into contact with the 
wall surface of the rubber member-accommodating por- 
tion 71 to exhibit a load-supporting function (see Fig.8). 
[0034] Next, the structure of the lower mount 66 will 
be described below with reference to Figs.11 to 13. 
[0035] The mount block 64 is fitted over the lower end 
of the swivel shaft 62 protruding downwards from the 
swivel case 60. and is fixed to the lower end by two bolts 
79, 79. Lower mount rubber members 80, 80 are mount- 
ed to cover outer periphery of the metal cores 64^ , 64^ 
protmding laterally from the lower end of the mount 
block 64. A pair of left and right rubber member-accom- 
modating portions 422, ^^2 fonned on a rear surface 
of a lower end of the extension case 42, and a pair of 
left and right cover members 81 , 81 are fastened to the 
extension case 42 by bolts 82, 82 respectively in order 
to fix the lower mount rubber members 80, 80 fitted into 
the rubber member-accommodating portions 422, ^^2 
from the rear. 

[0036] The lower end of the extension case 42 is re- 
siliently supported at the lower end of the swivel shaft 
62 through the lower mount 66 provided with the lower 
mount rubber members 80, 80. 
[0037] Next, the operation of the present embodiment 
will be described below mainly with reference to Fig. 14. 
[0038] An Inertia force a generated by the reciprocal 
movements of the pistons 14, 14 in the direction of the 
straight line (in the longitudinal direction) with the op- 
eration of the engine E is countervailed by an inertia 
force generated in the direction of the straight line by 
the rotations of the counterweights 15^ mounted on the 
crankshaft 1 5 with the balance rate of 1 00 %, and hence, 
the primary vibration in the direction of the straight line 
is finally relatively small. However, lateral inertia forc- 
es c and d generated with the rotation of the counter- 
weights 15^ of the crankshaft 15 vibrate the outboard 
engine system O in the direction of the arc L3 (in the 
lateral direction) about a phantom vibration center C, 
and such vibration is transmitted to the hull S through 
the mounting bracket 55. 

[0039] The phantom vibration center C is a point on 
the engine E as a vibration source, which can be con- 
strued as being always not moved. The position of the 
phantom vibration center C is moved depending on the 
operational state of the engine E. but a phantom vibra- 
tion center C In a high rotational speed range (of 3,000 
rpm or more) of the engine in which the anti-vibration 
perfomiance of the engine E is particularly a consider- 
ation, is contemplated in the present embodiment. 
[0040] The above-described vibration of the engine E 



is transmitted from the upper mounts 65, 65 and the low- 
. er mount 66 through the mounting bracket 55 to the hull 
S. During this time, the vibration is reduced by the upper 
mount rubber members 74, 74 of the upper mounts 65. 
5 65 and the lower mount rubber members 80, 80 of the 
lower mount 66 and thus, the vibration transmitted to the 
hull S is weakened. Particulariy, in the present embod- 
iment, the lateral vibration Is reduced effectively by the 
upper mounts 65, 65 closer to the engine E which Is the 

10 vibration source. 

[0041 ] More specifically, the vibration in the direction 
of the arc L3 about the phantom vibration center C is 
transmitted from the rubber member-accommodating 
portions 71, 71 of the engine-supporting block 41 sup- 

15 porting the engine E to the upper mount rubber mem- 
bers 74, 74 of the upper mounts 65. 65, but the upper 
mount rubber members 74. 74 are easily deformed to 
effectively damp the vibration, thereby reducing the vi- 
bration transmitted to the mount ami 63, because the 

20 rigidity of the upper mount rubber members 74, 74 in the 
direction of the vibration (in the direction of the arc L3) 
are set at the lower value. Thus, it is possible to reduce 
the vibration transmitted from the mount amn 63 through 
the swivel shaft 62, the swivel case 60, the swinging ami 

25 59 and the mounting bracket 56 to the hull S to contrib- 
ute to an enhancement in riding comfort. 
[0042] The rigidity of the upper mount rubber mem- 
bers 74, 74 in the direction of the straight lines Lg, Lg is 
set at the high value and for this reason, the vibration in 

30 the longitudinal direction cannot be reduced effectively. 
However, there is not a possibility that the vibration in 
the longitudinal direction of the engine E may be trans- 
mitted through the upper mount rubber members 74, 74 
to the hull S, because it is suppressed by the counter- 

35 weights 15^ of the crankshaft 15, as described above. 
[0043] A portion of the lateral vibration not absorbed 
by the upper mount rubber members 74, 74 is transmit- 
ted from the metal cores 73, 73 to the mount arm 63, 
but the swinging movement of the mount ami 63 due to 

40 the lateral vibration not absort^ed by the upper mount 
rubber members 74, 74 can be suppressed to the min- 
imum, because the axis of the swivel shaft 62 supporting 
the mount arm 63 for swinging movement is disposed 
on the arc L3 extending the centers of the upper mount 

45 rubber members 74, 74. Thus, it is possible to suppress 
the transmission of the vibration to the steering handle- 
bar 67 coupled to the mount ami 63 to the minimum. 
[0044] Meanwhile, to suppress the transmission of 
the vibration to the steering handlebar 67 to the mini- 

50 mum, it is desirable that the axis of the swivel shaft 62 
supporting the mount arm 63 be disposed on the arc L3 
extending the centers of the upper mount rubber mem- 
bers 74, 74, as described above. However, to further al- 
leviate the transmission of the vibration to the hull S, it 

55 is preferable that the axis of the swivel shaft 62 be dis- 
placed longitudinally from the arc L3. This is because if 
the axis of the swivel shaft 62 Is displaced longitudinally 
from the arc L3, the mount amn 63 to which the lateral 
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vibration not absorbed by the upper mount rubber mem- 
bers 74, 74 has been transmitted is swung about the 
swivel shaft 62 to function as an anti-vibration link In a 
sense, thereby alleviating the transmission of the vibra- 
tion to the hull S. 

[0045] Longitudinal thrusts e and f generated by the 
propeller 52 are also transmitted through the upper 
mount rubber members 74, 74 to the hull S. In this case, 
the longitudinal thrusts e and f can be transmitted effec- 
tively to the hull S, because the rigidity of the upper 
mount rubber members 74, 74 in the directions of the 
straight lines Lg. L2 is set at a high value. The directions 
of the straight lines Lg, Lg, in which the rigidity of the 
upper mount rubber members 74, 74 is largest, are off- 
set from the directions of the thrusts e and f by the angles 
a, a, but the angles a, a do not exert a substantial Influ- 
ence, because they are relatively small. It Is desirable 
from such meaning that the angles o, a be small and 
that the maximum values of the angles a, a be sup- 
pressed to a value equal to or smaller than 45^. 
[0046] In the simple structure in which the rigidity of 
the upper mount rubber members 74, 74 of the upper 
mounts 65, 65 only has the anisotropy, as described 
above, it is possible to ensure that the vibration of the 
engine E is hard to be transmitted to the hull S and the 
steering handlebar 67, while permitting the thrusts e and 
f generated by the propeller 52 to be transmitted effec- 
tively to the hull S without the provision of a special bal- 
ancer device accompanied by the increase of weight 
and cost. 

[0047] Next, a second embodiment of the present in- 
vention will now be described with reference to Figs.1 5 
and 16. 

[0048] The second embodiment has a feature in the 
structure of a lower mount 66. In the lower mount 66 in 
the first embodiment, the left and right opposite ends of 
the mount block 64 have been retained by the pair of 
cover members 81,81, but in the second embodiment, 
a single cover member 81 ' integrally formed is fastened 
to a rear surface of a lower end of an extension case 42 
by four bolts 82 to retain the mount block 64, The cover 
member 81 ' has no opening and covers the rearsurface 
of the mount block 64 completely. 
[0049] By fastening the single cover member 81' to 
the rear surface of the lower end of the extension case 
42 as described above, the extension case 4 and the 
cover member 81' cooperate with each other to fonn a 
box-shaped structure with a horizontal section closed, 
leading to an enhanced rigidity. Thus, it is possible to 
fimily retain the mount block 64 between the extension 
case 4 and the cover member 81 ' to effectively prevent 
the generation of a resonance. 
[0050] Although the embodiments of the present in- 
vention have been described in detail, it will be under- 
stood that various modifications in design may be made 
without departing from the subject matter of the Inven- 
tion defined in claims. 

[0051] For example, the 2-cylinderand4-cycle engine 
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has been illustrated in the embodiments, but the present 
. invention is also applicable to another type engine such 
as a single-cylinder and two-cycle engine. 

5 INDUSTRIAL APPLICABILITY 

[0052] As discussed above, the present invention is 
applicable to an outboard engine system including an 
engine having a crankshaft disposed vertically, and a 
10 cylinder axis disposed longitudinally. 



Claims 

IS 1. An outboard engine system comprising 
a system body (14), 

an engine (E) mounted on said system body 

(14). 

a mounting means (55) which is detachably 
mounted to a hull (S), and 
a mount device (65) having a pair of left and 
right elastomeric members (74) for supporting 
said system body (41 ) on said mounting means 
25 (55), 

characterized in that said engine (E) is dis- 
posed such that a crankshaft (15) is disposed ver- 
tically, and a cylinder head (12) Is disposed to face 

30 rearwards with a cylinder axis disposed in a longi- 
tudinal direction parallel to a propeller shaft (53), 
and a rate of balance between the reciprocal inertia 
mass of a piston (14) and a rotational inertia mass 
of the crankshaft (1 5) is set at approximately 1 00 %; 

3s said elastomeric members (74) are disposed 

on left and right opposite sides of the engine (E), 
and the rigidity of said mount device (65) is set so 
that the rigidity in a tangent direction about a phan- 
tom center point (C) of vibration in a high rotational 

^0 speed range of the engine (E) is lower than the ri- 
gidity in a radial direction about the phantom center 
point (C) of vibration. 

2. An outboard engine system according to claim 1 , 
45 wherein an angle (a) fomied by a straight line (L^) 

extending forwards from said phantom center point 
(C) of vibration with a straight line (Lg) extending 
from said phantom center point (C) of vibration to- 
ward said elastomeric member (74) Is smaller than 
50 450. 

3. An outboard engine system comprising 

a system body (41), 
55 an engine (E) mounted on said system body 

(41), 

a swivel shaft (62) for pivotally supporting said 
system body (41) on a hull (S), 
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a mount arm (63) integral with said swivel shaft 
(62). 

a mount device (65) having a pair of left and 
right elastomeric members (74) for supporting 
said system body (41 ) on said mount amn (63), 5 
and 

a steering handlebar (67) connected to said 
mount ami (63) to swing said system body (41 ) 
about said swivel shaft (62), 

10 

characterized in that said engine (E) is dis- 
posed, so that a cranl<shaft (15) is disposed verti- 
cally, and a cylinder head (12) is disposed to face 
rean/vards with a cylinder axis disposed in a longi- 
tudinal direction parallel to a propeller shaft (53), is 
and so that a rate of balance between the reciprocal 
inertia mass of a piston (14) and a rotational inertia 
mass of the crankshaft (15) Is set at approximately 
100%: 

said elastomeric members (74) are disposed 20 
on left and right opposite sides of the engine (E); 
the rigidity of said mount device (65) is set so that 
the rigidity in a tangent direction about a phantom 
center point (C) of vibration in a high rotational 
speed range of the engine (E) is lower than the ri- 25 
gidity in a radial direction about said phantom center 
point (C) of vibration; and 

said swivel shaft (62) is disposed on an arc 
(L3) of a circle extending through said elastomeric 
members (74) about said phantom center point (C) 30 
of vibration. 

An outboard engine system according to any of 
claims 1 to 3, further including a cover member (81 ') 
fastened to a rear surface of a lower end of an ex- 35 
tension case (42) connected to said system body 
(41) to define a space with a horizontal section 
closed, and a mount block (64) which is mounted at 
a lower end of said swivel shaft (62) and retained In 
said space. 40 
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